Synaptic plasticity from amygdala to perirhinal cortex: a possible mechanism for emotional enhancement of visual recognition memory?
Emotionally salient experiences are better remembered than events that have little emotional context. Several lines of evidence indicate that the amygdala plays an important role in this emotional enhancement of memory. Visual recognition memory relies on synaptic plasticity in the perirhinal cortex, but little is known about the mechanisms involved in emotional enhancement of this form of memory. The results of the present study, performed in rat brain slices, show for the first time that the amygdala input to the perirhinal cortex undergoes synaptic plasticity. Stimulation in the amygdala resulted in long-term potentiation (LTP) in perirhinal cortex that was dependent on β-adrenoceptors and L-type voltage-dependent calcium channels (L-VDCCs) but was NMDAR-independent. In contrast, intracortical perirhinal stimulation resulted in LTP that was NMDAR-dependent but β-adrenoceptor- and L-VDCC-independent. In addition, the present results provide the first evidence that stimulation of the amygdala can reduce the threshold for LTP in the perirhinal cortex. Interestingly, this associative form of LTP requires β-adrenoceptor activation but not NMDA or L-VDCC activation. Knowing the mechanisms that control amygdala-perirhinal cortex interactions will allow better understanding of how emotionally charged visual events are remembered, and may help to understand how memories can consolidate and become intrusive in anxiety-related disorders.